Inhibitory effects of lactoferrin on biofilm formation in clinical isolates of Pseudomonas aeruginosa.
Lactoferrin, a multifunctional protein with antimicrobial activity, is a component of the innate immune system. It may possibly prevent clinical isolates of Pseudomonas aeruginosa from developing biofilm, but this hypothesis is yet to be widely accepted. We evaluated the in vitro effects of lactoferrin on biofilm formation by various clinical isolates of P. aeruginosa using a modified method of the microtiter plate biofilm assay. Lactoferrin significantly inhibited biofilm formation in these isolates. The effect was the most marked at 2 mg/ml, which suggested that an optimal concentration of lactoferrin might exist. Lactoferrin inhibited biofilm formation in eight of nine clinical isolates after 1 day of incubation; however, the inhibitory effects were maintained until 7 days of incubation in only two of those eight strains. Suppression of biofilm formation may be caused by a mechanism that is independent of the bactericidal effects of lactoferrin because the number of viable bacteria was not influenced by lactoferrin under the experimental conditions. Supplementation of lactoferrin to preformed biofilm demonstrated a reduction in biofilm, which suggests that lactoferrin may have a destructive effect on biofilm. Pretreatment with ferric chloride partially restored biofilm formation, suggesting an iron-chelating action may be involved in the inhibitory mechanism of lactoferrin. These results suggest that lactoferrin provides inhibitory effects on biofilm formation in many clinical isolates of P. aeruginosa and that it may also have destructive effects on preformed biofilm, but further research using multiple clinical strains should be undertaken to clarify if those effects are universal.